The epithelium of the small intestine is known to be influenced by a wide variety of factors, but little is known about the ways in which the functional capacity and continuous cell renewal are regulated. Intraluminal factors, like pancreatic secretions, food substances, bile and bile products, have been shown to cause considerable changes in the small intestinal epithelium. Although oral intake behaviors and the components or volumes of nutrients are recognized to be essential for maintenance of normal function of the small intestine, the mechanism by which this effect is mediated has not been clarified. Intravenous alimentation leads to a significant decrease in total intestinal mass, protein, DNA and digestive enzyme activities, despite the fact that such animals have adequate energy or protein intake.
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The present study was undertaken to determine the relationship between the morphological state and physiological changes in the small intestine in rats fed orally, intravenously or fasted.
Six male Sprague-Dawley rats with a mean body weight of approximately 200g were prepared for intravenous alimentation by surgically implanting catheters in the jugular vein (1). The animals were fasted for 24hr before parenteral feeding was begun. Each animal received continuously from 35 to 50ml of fluid per day; the average fluid intake was 42ml, amounting to 49 kcal. Tao et al. (2) determined the energy and nitrogen requirement of growing rats receiving intravenous alimentation by weight gain and nitrogen balance. On the basis of these data, the composition of the intravenous infusates used in this experiment was designed. Actually, final body weights of rats were higher than their initial body weights. Thus, it is correct to consider that the nitrogen balance was positive. Six orally alimented rats were sham-operated and placed in restraint harnesses identical to those used to support the infusion system in the parenterally fed animals. the I. V. rats and the rats fed orally, contrary to the activities of sucrase and alkaline phosphatase. Fasted rats showed the lowest activity . To observe changes in the three-dimensional structure of the villi , small intestinal segments were examined with a scanning electron microscope . As shown in Fig. 3 there are large differences in jejunum villus shape among orally fed rats , fasted rats and intravenously fed rats. The villi of orally fed rats are leaf-like in structure, those in fasted rats are finger-like, and those of intravenously fed rats are conical structures with broad bases and narrow tips . It seems that the villus shape of intravenously fed rats was similar to the villi in the Thiry-Vella fistula by Rijke et al. (8) .
From the present study and those of other workers it is clear that intravenous alimentation, as well as fasting has a significant influence on intestinal structure and function. However, in the present work the most striking findings were the increase in gut weight, mucosal dry weight, mucosal protein content , and activities of sucrase and alkaline phosphatase of the rats fed intravenously compared to fasted rats. Moreover, significant differences of the structure of villi were also seen . The decrease in the amount of DNA in the intravenously fed rats indicated that the structural differences may be due to an increase in mucosal cell size. From this result, it may be concluded that intravenous alimentation causes a reduction in the and S. KIMURA Fig. 2 .
Effect of fasting versus parenteral alimentation on the mucosal enzymes. small-intestinal epithelial cell population. The specific activity of mucosal enzymes was not markedly decreased in the rats fed intravenously as compared to the rats fed orally. The present investigation indicates that intravenous alimentation maintains the specific activity of mucosal enzyme in the present experimental conditions, that is, during a 6-day experimental period, if animals are fed adequate energy or protein supplies intravenously, although it was apparent that the shape of jejunum villi differed from that of rats fed orally.
